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DETAILED ACTION 

1 . This action is in response to tine amendment filed on April 22, 201 0. Claims 1 -8 
are pending and have been considered below. 

Response to Arguments 

2. Applicant's arguments filed on April 22, 2010 have been considered but are moot 
in view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Knutson at al. (US 2003/0163822) in views of Cheung (US 6,476,685) and Chappell 
(US 2002/0141494) further in view of Cullum et al. (US 6,058,258). 

Regarding claims 1 and 3: 

Knutson et al discloses tuning arrangement for receiving a plurality of signal 
channels (paragraph 001 6) and for tuning to a specific of said plurality of signal 
channels, the arrangement comprising: 
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a polyphase mixer (134 in figure 3; 174 in figure 5) for mixing said specific signal 
channel to an intermediate frequency which is lower than twice the bandwidth of the 
channel; 

a polyphase IF filter (178 in figure 5) for rejecting the negative frequencies in the 

mixer output signal. 

Knutson et al discloses all of the subject matter as described above except for 
specifically teaching; (1) mixer is mixing said specific signal channel to an intermediate 
frequency which is lower than twice the bandwidth of the channel; and (2) a polyphase 
group delay equalizer connected to the output of the polyphase IF filter characterized in 
that the transfer function of the group delay equalizer has, for the frequency range of 
interest, only one or more pole-zero pairs alongside of the positive imaginary axis of the 
complex frequency plane with the pole(s) and the zero(s) of said one or more pairs lying 
substantially symmetrically with respect to said positive imaginary axis, and (3) one or 
more pole zero pairs alongside of only the positive imaginary axis are shifted along the 
positive imaginary axis off of the real axis of the complex frequency plane. 

However, regarding item (1 ) above, Chappell in same field of endeavor discloses 
a system and method for determining frequency response in cable TV systems where 
mixer is mixing said specific signal channel to an intermediate frequency which is lower 
than the bandwidth of the channel (paragraph 0045; figure 3). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to use a tuning arrangement for selecting a specific channel by mixing the 
local oscillator frequency to the signal channel where the oscillator frequency is lower 
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than twice the channel bandwidth in order to nnal<e the baseband signal frequency less 
than of equal to the center frequency of the preceding filter circuitry to make the 
response of the system desirable by getting the signal frequency lying between the 
cutoff frequencies of the filter circuits. 

Regarding item (2) above, Cheung in same field of endeavor discloses using a 
group delay equalizer (abstract) and the transfer function of the equalizer has, for the 
frequency range of interest, only one or more pole-zero pairs alongside of the positive 
imaginary axis of the complex frequency plane (figure 4a) with the pole(s) 
and the zero(s) of said one or more pairs lying substantially symmetrically with 
respect to said positive imaginary axis (figure 4b). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement a group delay equalizer as taught by Cheung in the channel 
selection or tuning system of Knutson in order to keep the delay at a lower and 
invariable amount as the transfer function with poles and zeros symmetrical to the 
positive imaginary axis has the advantage that this arrangement compensates for the 
delay introduced by the filtering components as they introduce more delay at low 
frequencies than at high frequencies, the delay equalizer compensate for that by having 
more delay to high frequencies than lower frequencies. 

Regarding item (3) above, Cullum in same field of endeavor discloses system 
and method for analyzing stability of system models where one or more pole zero pairs 
alongside of only the positive imaginary axis are shifted along the positive imaginary 
axis off of the real axis of the complex frequency plane (column 10, lines 27-35). 
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Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement teachings of Cullum in the channel selection or tuning system 
of Hajimiri in order to analyze the characteristics and behavior of the system and have 
the required implementation with the analyzation for improved performance of the 
system components and the overall system. 

5. Claims 1 and 3-5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hajimiri et al. (US 2002/0173337) in views of Cheung (US 6,476,685) and Chappell 
(US 2002/0141494) and Cullum et al. (US 6,058,258) further in view of Mathe (US 
6,944,219). 

Regarding claims 1 and 3: 

Hajimiri discloses tuning arrangement for receiving a plurality of signal channels 
and for tuning (paragraph 0066) to a specific of said plurality of signal channels, the 
arrangement comphsing: 

a polyphase mixer (432 in figure 8; paragraph 0070) for mixing said specific 
signal channel to an intermediate frequency (paragraphs 0016 and 0073) which is lower 
than twice the bandwidth of the channel; 

a polyphase IF filter (460 in figure 8) for rejecting the negative frequencies in the 
mixer output signal (paragraphs 0009, 001 1 and 0073). 

Hajimiri discloses all of the subject matter as described above except for 
specifically teaching; (1 ) an intermediate frequency which is lower than twice the 
bandwidth of the channel; and (2) a polyphase group delay equalizer connected to the 
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output of the polyphase IF filter where the transfer function of the group delay equalizer 
has, for the frequency range of interest, one or more pole-zero pairs alongside of only 
the positive imaginary axis of the complex frequency plane with the pole(s) and the 
zero(s) of said one or more pairs lying substantially symmetrically with respect to said 
positive imaginary axis, and (3) one or more pole zero pairs alongside of only the 
positive imaginary axis are shifted along the positive imaginary axis off of the real axis 
of the complex frequency plane. 

However, regarding item (1 ) above, Chappell in same field of endeavor discloses 
a system and method for determining frequency response in cable TV systems where 
mixer is mixing said specific signal channel to an intermediate frequency which is lower 
than twice the bandwidth of the channel (paragraph 0045; figure 3). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to use a tuning arrangement for selecting a specific channel by mixing the 
local oscillator frequency to the signal channel where the oscillator frequency is lower 
than twice the channel bandwidth in order to make the baseband signal frequency less 
than of equal to the center frequency of the preceding filter circuitry to make the 
response of the system desirable by getting the signal frequency lying between the 
cutoff frequencies of the filter circuits. 

Regarding item (2) above, Cheung in same field of endeavor discloses using a 
group delay equalizer (abstract) or a cascade of equalizers with the transfer function of 
the equalizer has, for the frequency range of interest, one or more pole-zero pairs 
alongside of the positive imaginary axis of the complex frequency plane (figure 4a) with 
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the pole(s) and the zero(s) of said one or more pairs lying substantially symmetrically 
with respect to said positive imaginary axis (figure 4b), and Mathe discloses a system 
where poles and Zeros are lying along positive imaginary axis only (figure 5). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement a group delay equalizer as taught by Cheung in the channel 
selection or tuning system of Hajimiri in order to keep the delay at a lower and invariable 
amount as the transfer function with poles and zeros symmetrical to the positive 
imaginary axis as taught by Mathe has the advantage that this arrangement 
compensates for the delay introduced by the filtering components as they introduce 
more delay at low frequencies than at high frequencies, the delay equalizer compensate 
for that by having more delay to high frequencies than lower frequencies. 

Regarding item (3) above, Cullum in same field of endeavor discloses system 
and method for analyzing stability of system models where one or more pole zero pairs 
alongside of only the positive imaginary axis are shifted along the positive imaginary 
axis off of the real axis of the complex frequency plane (column 10, lines 27-35). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement teachings of Cullum in the channel selection or tuning system 
of Hajimiri in order to analyze the characteristics and behavior of the system and have 
the required implementation with the analyzation for improved performance of the 
system components and the overall system. 

Regarding claims 4 and 5: 



Application/Control Number: 10/520,331 Page 8 

Art Unit: 2611 

Hajimiri discloses all of the subject matter as described above except for 
specifically teaching that individual group delay equalizers within the cascade of group 
delay equalizers comprise different or same pole-zero patterns. 

However, Cheung in same field of endeavor discloses using a group delay 
equalizer (abstract) and further discloses cascade of group delay equalizers (column 3, 
lines 15-20) where the pole-zero pattern of the group delay equalizers is as shown in 
figures 4a and figure 4b depending on the first or second order equalizer used. 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement a group delay equalizer as taught by Cheung in the channel 
selection or tuning system of Hajimiri by cascading first or second order equalizers and 
to one of ordinary skill it is obvious that when using two equalizer whether they are first 
order or second order group delay equalizers with similar components having similar 
characteristics the pole-zero pattern of cascaded equalizer is obtainable as desired i.e. 
same or different for the cascaded equalizers in order to take advantage of different 
delay response of cascaded equalizers to compensate over a required frequency 
spectrum. 

6. Claims 1 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hajimiri et al. (US 2002/0173337) in view of Cheung (US 6,476,685) and Chappell (US 
2002/0141494) further in view Cullum et al. (US 6,058,258). 
Regarding claims 1 and 3: 
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Hajimiri discloses tuning arrangement for receiving a plurality of signal channels 
and for tuning (paragraph 0066) to a specific of said plurality of signal channels, the 
arrangement comprising: 

a polyphase mixer (432 in figure 8; paragraph 0070) for mixing said specific 
signal channel to an intermediate frequency (paragraphs 0016 and 0073) which is lower 
than twice the bandwidth of the channel; 

a polyphase IF filter (460 in figure 8) for rejecting the negative frequencies in the 
mixer output signal (paragraphs 0009, 001 1 and 0073). 

Hajimiri discloses all of the subject matter as described above except for 
specifically teaching; (1) an intermediate frequency which is lower than twice the 
bandwidth of the channel; and (2) a polyphase group delay equalizer connected to the 
output of the polyphase IF filter where the transfer function of the group delay equalizer 
has, for the frequency range of interest, one or more pole-zero pairs alongside of only 
the positive imaginary axis of the complex frequency plane with the pole(s) and the 
zero(s) of said one or more pairs lying substantially symmetrically with respect to said 
positive imaginary axis, and (3) one or more pole zero pairs alongside of only the 
positive imaginary axis are shifted along the positive imaginary axis off of the real axis 
of the complex frequency plane. 

However, regarding item (1) above, Chappell in same field of endeavor discloses 
a system and method for determining frequency response in cable TV systems where 
mixer is mixing said specific signal channel to an intermediate frequency which is lower 
than twice the bandwidth of the channel (paragraph 0045; figure 3). 
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Therefore, it would liave been obvious to one of ordinary sl<ill in tlie art tlie time 
of invention to use a tuning arrangement for selecting a specific channel by mixing the 
local oscillator frequency to the signal channel where the oscillator frequency is lower 
than twice the channel bandwidth in order to make the baseband signal frequency less 
than of equal to the center frequency of the preceding filter circuitry to mal<e the 
response of the system desirable by getting the signal frequency lying between the 
cutoff frequencies of the filter circuits. 

Regarding item (2) above, Cheung in same field of endeavor discloses using a 
group delay equalizer (abstract) or a cascade of equalizers with the transfer function of 
the equalizer has, for the frequency range of interest, one or more pole-zero pairs 
alongside of only the positive imaginary axis of the complex frequency plane (figure 4a) 
with the pole(s) 

and the z6ro(s) of said one or more pairs lying substantially symmetrically with 
respect to said positive imaginary axis (figure 4b). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement a group delay equalizer as taught by Cheung in the channel 
selection or tuning system of Hajimiri in order to keep the delay at a lower and invariable 
amount as the transfer function with poles and zeros symmetrical to the positive 
imaginary axis has the advantage that this arrangement compensates for the delay 
introduced by the filtering components as they introduce more delay at low frequencies 
than at high frequencies, the delay equalizer compensate for that by having more delay 
to high frequencies than lower frequencies. 
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Regarding item (3) above, Cullum in same field of endeavor discloses system 
and method for analyzing stability of system models where one or more pole zero pairs 
alongside of only the positive imaginary axis are shifted along the positive imaginary 
axis off of the real axis of the complex frequency plane (column 10, lines 27-35). 

Therefore, it would have been obvious to one of ordinary skill in the art the time 
of invention to implement teachings of Cullum in the channel selection or tuning system 
of Hajimiri in order to analyze the characteristics and behavior of the system and have 
the required implementation with the analyzation for improved performance of the 
system components and the overall system. 

Allowable Subject Matter 

7. Claims 2 and 6-8 are allowed. 

8. The following is a statement of reasons for the indication of allowable subject 
matter: the prior art of record discloses a system and method for tuning signal channels 
with poly phase mixer to downconvert frequency to intermediate frequency as desired 
and further using group delay equalizer after the filter, with a transfer function of the 
equalizer with pole and zero in upper half of the complex plane, but prior art fails to 
discloses or teach that the system with group delay equalizer that has pole and zero 
symmetrical to positive imaginary axis or in upper half of complex plane, also has in 
phase and quadrature parts with balanced operational amplifiers, conductance and 
capacitances as claimed connected between the specified nodes for constituting the 
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pole and the capacitances for constituting zero and for the shifting purpose for the 
cascade of polyphase group delay equalizers. 



Conclusion 

9. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

a. Henkel (US 2003/0020551 ) disclose a electrical filter with blocking behavior for 
predetermined frequency. 

b. Yang et al. (US 7,164,71 1) disclose a system and method for programmable 
receiver side equalizer. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HIRDEPAL SINGH whose telephone number is (571) 
270-1688. The examiner can normally be reached on Mon-Fri (Alternate Friday Off) 
8:30AM-6:00PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/H.S/ 



/Shuwang Liu/ 

Supervisory Patent Examiner, Art Unit 261 1 
Examiner, Art Unit 2611 



